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I . Introduction 


The photoabsorption, photodissociation, and fluorescence cross sections 
of interstellar molecules and radicals have been measured in the vacuum 
ultravilet region. These quantitative optical data are useful for the 
understanding of the formation and destruction processes of molecules under 
the intense interstellar UV radiation field. IR emissions from UV 
excitation of aromatic molecules have also been observed in this research 
program. The research results are useful for studying the sources of the 
"unidentified" interstellar infrared (UIR) emission bands. 


II. Research Accomplished 

The research results accomplished in the period from Feburary 1, 1982 to 
January 14, 1993 are summarized below: 

A. Photabsorption and Fluorescence Cross Sections of Interstellar Molecules 
and Radicals 

The photoabsorption and fluorescence cross sections of interstellar 
molecules, such as Cl 2 , HC1 , HBr , H 2 0, CH 2 0, N0 2 , SC> 2 , CS 2 , OCS , N^O, HgS, 

CH 4 , NH 3 , C 2 H 2 , H 2 0 2 , CH 3 OH, CH 3 SH, H0N0 2 , C 2 H 5 OH, HCOOH, HCOOCH 3 , aromatic 
hydrocarbons, etc., were measured in the 90-250 nm region using synchrotron 
radiation as a light source. Optical emissions from excited photofragments 
produced by VU excitation of these molecules were dispersed, and the emitting 
species were identified by the fluorescence spectra. The photoabsorption 
cross sections of the interstellar radicals, such as OH, 0D, CN, SO, etc.,were 
measured in the 106-200 nm region. The results have been summarized in the 
papers that are shown in the publication list. 
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B. IR Emission from UV Excitation of Aromatic Molecules 

IR emissions were observed from UV excitation of aromatic molecules in 
the gas phase, such as benzene (CgHg) , toluene(C 6 H 5 CH 3 ) , xylenes (C 6 H 4 (CH 3 ) 2 ) , 

naphthalene (C^ qHq) , phenanthrene(C^H^Q) , anthracene ( C^H^ q ) , pyrene ( ) , 
methylanthracene (C 14 H g CH 3 ), etc. An 3.3 pm band is commonly observed from 
all the aromatic molecules studied, and additional bands in the 3. 4- 3. 6 /Jm 
region are observed from the methyl -derivatives of aromatic molecules. The 
3.3 ^m band is attributed to the aromatic C-H vibrational mode, and the 
3. 4-3. 6 fim band to the vibrational modes of the CH 3 groups. The results are 
summarized in the papers as shown in the publication list. 

The observed spectra are compared with the IR emissions universally 
observed in many astronomical objects. The current spectra are very similar 
to the UIR emission band as shown in the Fig. 5 in the paper published in 
Astrophysical Journal 383, 459 (1991). IR emissions from UV excitation of 
many interstellar molecules other than the PAHs are also observed. It is 
found that the spectra from non-PAH molecules are quite different from the UIR 
bands; thus, the non-PAHs are not responsible for the UIR bands. 
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